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PROBLEM TO BE SOLVED: To increase an anti-corrosion property and generate a large exchange 
anisotropic magnetic field by setting a composition ratio of a specified alloy from which an 
antiferromagnetic layer disposed under a fixed magnetic layer is formed within a specified range. 
SOLUTION: An antiferromagnetic layer 4 formed below a free magnetic layer 1 is formed under a fixed 
magnetic layer 3. A composition ratio of an element X" of an X"-Mn alloy used for the 
antiferromagnetic layer 4 is between 44 and 57 at%. When the antiferromagnetic layer 4 is formed under 
the fixed magnetic layer 3, if a composition ratio of the element X" of the X"-Mn alloy used for the 
antiferromagnetic layer 4 is between 44 and 57 at%, an exchange anisotropic magnetic field of 400(Oe) 
or above can be obtained. COPYRIGHT: (C)2000,JPO 
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mnmt, -loCDm&mmmm^is^xfmm 
m^mmmi.ts x* -Mn o&jeux' a, pt, 10 

Pd, I r, Rh, Ru, Os©^^^1*tU^2aCLb 

Bf&f&X" -Mn^OX* <Z)lflJ*fcfcttat%T\ 4 
7—5 7 £7)^Si*?"C*) I' -. 

•TSX* -Mn^W)X' (Z>ffiJ«ltttat%^ 4 4~ 

(iat%^ 5 0~5 6<Z)IWnr&y, 

?2>X" -Mn^OX* «tfcttat%T\ 4 6- 
5 5 tf)f»3T*&Sff3fcJl 1 (Cgee^BS^i^fS 

vmwsmtu: y -tti^tuoB^ssa^^^iRi * 

JdB*.&/W7;*EJ:&%U X-Mn-X' ^ (fc 
izLXit, Pt, Pd, I r, Rh, Ru, Os(Do% 

X' ti, Ne, Ar, Kr, Xe, Be, B, C, N, 40 
Mg, Al, Si, P, Ti, V, Cr, Fe, Co, 
Ni, Cu, Zn, Ga, Ge, Zr, Nb, Mo, A 
g, Cd, I r, Sn, Hf, Ta, W, Re, Au, 

p b , Rxf^±wm<7)o *> i mttzit 2 mxh(D^m 
iistsx-Mn-x' s&ox+x' ommtte&t 

%X\ 4 7~5 70)mftX&V. 

-rsx-Mn-x' <s&o)x+x' <mmt&fit% 50 



T\ 44-5 7<D®MftX&ZZt*imtt&®5m 

aBE38mJBmm-&X-Mn-X' &&<DX + X' 
oymffit&a t%X, 5 0~5 6(7)®Hl*lT-fey, 

t^X-Mn-X' £<k(DX + X' 0)mmtite i t% 
X\ 4 6~5 5©^rt^*Slt^4(CiS»Z)SaEafi 

[If5£i6] M^iMX' tt, Ne, Ar, Kr, X 
e (7)9 *> 1 mttzit 2 StLh(7)7t^-e*)^*S4 £fc 

m^mi) mzMmmmtLxm^tizx-M 

n-X' £&W7C?lXliPtT-&6§f5j^4&^L6<7) 

HafBTc^X' omsmta. \.%X\ 0. 
2 ~ 1 0 (7)^Hrt X*& 4 4H % U 7 <7H >f*i^{c 

5-5 <D$mfix&m$m 8 la^^^sa^ 
wj&s i o ] msBasmtmt bxm* «b*i£ x - 

Mn-X' ZJ\y$m£.£V&i8&ti&m&% 
v K. 

[000 1] 
[0 0 0 2] 

Jn3&^£fOTU£:GMR (giant magnetoresistive) ^ 

IBH^ fetfcffifS feOT^S. 
[0 0 0 3] GMR^ 

[0004] WE^trv/^i/^Hiaf^t*, s%)#^6 
[0005] imemmmtmimmtimLxte 

[0006] yv-mmomm. *ommzm& 
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[0 0 0 7] tJ18a53S«tttt»Ct4Fe-Mn (£-"7> 
#» SfcttNi'-Mn 

» -am @^4Ms.o r 7'j-?!ai4Jitc(4Ni-F 

SB) ^ *fcyW7^(c(4Co-Pt (n^;i/h- 
[0 0 0 8] 3<7)Xtf>A*;i/^g^^T'(i, a-K 

[ooo9] tzzx\ mytbt^oiz. %mmmiz 

it, F e -M n £&RJ?>N i — M n * >>>tlZ> 
i)\ Fe-Mn^Mii> W£tt#HE<, *££&H;£ 
ttlttJWVhd < . £ hK.7n v*ywsgtf l 5 orm 

[0 0 10] £*UC*fU N i -Mn^lt Fe — 

2tt&fftC& Fe-Mn-£££U;yfcNi-Mn£& 
[00 11] 

Mn^it imn$mkijimRtf*z<, ttcyu 30 

y*>#ffl£fc*&3 0 0t3fci*<aoTifey, 8&fe7)F 
eMn^iZ!^X&titc%j&ttbX^Z>t>\ if£t£ 

[0 0 12] *^i±tSt^(7^M$:8?ft'rsfc«?)(7) 
fcwefcy, 4*tC ffi£&*fo±2-&ZZttfX%. b 

[0 013] 40 

mm(DTic&m.tz>ffijmmt, -uamsmim 

fmRtzz y z^tunmffimmomtijfa *-%.<d 
jjfaKfflfet&smmmt. md,7V-m&momt 

zajtzmlzgl, iffizimmmiz, x' -Mn 

ifc.1c.LX' Pt, Pd, I r, Rh, Ru, Os 50 



y, -i5<Dmzmjm\^(D±iz{iLW&&md^ffi& 

mZMffct&X" -Mn^WX" 0)imitite.t% 

x. 4 7~5 7<z)«Hrt^fey. flWrwHfflas^KttJi 

X" (7S*tt(iat%T% 4 4-~5 7<0WTC*<&£ 

[0 0 14] *^T*tt, ffiE-:fc^©Btt]f<&±ic 

X* (T^Mtbtt a t %T% 5 0 ~ 5 6 Offlmtib *J * 

T£X" -Mn^©X" WfifiEltttat*^ 4 6~ 

[0 0 15] ^(7>«t^lC*5H8-ett, e^TC^ (P 
t, Pd, I r, Rh, Ru, Os) 0)dFtHo2ffl£kh 

u^%j:y**ft$a)yi*ffiB»* 

fbfe-^^tC^SJCg^rs^^^tl^^y, 
[0 0 16] _fcffi0)<J:^K:, X" -Mn^t«^tl 

mot, ^f*tct&«)^e^7^<7)ia^tfc^^s 

<fe<E>o 

[0017] «aaraiiKtt»i:UTffli^*isx' -m 

n^COTC^X' &PtT^-5z:i:#£F£UO. 
[0 0 18] ^^(T)^^^?^^ 

mommmmoyrvi^Lx, 3&mfi&mRiz& y 

tfe*U X-Mn-X' GfrEOXtt, Pt, P 
d, I r, Rh, Ru, O s<2o*>V*-fftfr lg£fc«: 
2mXh(D7xMX^), m&xMX' tt, Ne, Ar, 
Kr, Xe, Be, B, C, N, Mg, Al, Si, 
P, Ti, V, Cr, Fe, Co, Ni, Cu, Zn, 
Ga, Ge, Zr, Nb, Mo, Ag, Cd, I r, S 
n, Hf, Ta, W, Re, Au, Pb, Rtf%t±M5t 

m<D?*>im£tz&2mxko)7mx&z>) x&&zti 
immmfctzx-Mn-x' g&ox+x' cms. 

it« a t %T\ 4 7-57 <7)«5Hrt X'3b y , m<Dm$Z 
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n-X', £&0)X+X' <7fflffitli.at%X\ 4 4~5 

[0019] *%wx&, me-uo)®7mmo)±iz 
&m? zmvmimm mm* x -m n - x' &± 

0)X+X' <7Mf8&l*at%X\ 5 0~5 6tf)IW9T* 
WtSX-Mn-X' £&0)X + X' ommt&di 

[0020] ±iB0><^M3Bjrat, &&mmi?ti 
Ksmmtmc, 7imxtMnxm^tim^ : F(D 
&zn&m&®^(D®T&(n-^*nmx' kw&zk 

Zfr!>X&Z>t^Z.ibtlZ> B ^fcSuiaX-Mn-X' £ 
[002 1] &tz, ±MZ<D£oK, X-Mn-X' 

x&f&ztizmfimm mm&mo)±.izmf&f 
izmmt^^-ox, ±w&&&z>x+x' cmmt 

[0 0 2 2] *WRX\Z. MEjmx' fck Ne, A 
r, Kr, Xe0?*>m&tzlt2mjJiO)7mX&Z> 

[0023] *mixiz. iimzmmmtLx 

ffltM^n^X-Mn-X' &&0)7imxiZP tX&ZZ 

[0024] %&*%fflxiz. mdjmx' <mmm 

at%f, 0. 2~1 QO)9mftXhi>Zk.tH&1ZL 

<> &m*b<\zm&mx' <m0m.i l t&t%x\ 

0. 5~5tf)fgffl|*re&£. 

[0025] its^f^ici; o ximmm z\ 
t iz £ u , j^mtt^ tmmm t (Dfmx-mLt&z 

mmz^x^m^x^ho 
[0 0 2 6] $itt%fflxit. mv&mi&mtLxm 

x-Mn-x' s&iz, m*o)7mx' tfw$m$>z^ 
itmxmxmmbtdmt^xi, 
[0027] &tt%wicmz>mmm^y k«u b« 

[0 0 2 8] 

[^Bj^i^<7)^<^ mitt, immtmmrrrzL 



[0 0 2 9] 3(7)-r3.7;U7>f>^;b^^^^ 

-vyvm&ftiiic.mi'otix, ^-Vtjxv&z 

[0 0 3 0] la^lWcfc^C, TfrtbTa&<b7>^ 

io 4-g.T^6, s^mt4M4, mim\iM3, mam 
mm 2, &£V7>j-m&miMMLxws2tix^ 
^^{cffiiB7U-mi±^i(7)±tc«, mmmm 
2, @/Ei!ttM3, 53£&&jf4, &z.xmmmnm 
Mbxmmztix^z. 

[0031] t&i 6 frt>$mm 7 txmmm 

OMMMZJ\-h*/UTZf§S, 5. #1^8, 87j'w 

[0032] *^T-«buI27 'J -&t£f 1 fc<fc @£ 
B£f£®3#, NiFe££, CoFe^ Co^ 
20 Co, CoNi Fe-a-^H^Ccfcy^^tLT^-g). 

[0033] 4fen i cfcf <£ e>tc7 u-ai^ 1 tt- 

^hCo F e-^i/)^$tl^iit4oT^T% 
<fcl^U Ni Fe^tCoi:^aM$tlfc^iiT**>J: 

[0034] mb? 'j-bh^i i t®mmm3 t<m 

A- KVW 5 , 5 tt, #R«C o - P t 
30 (nAU/h-fi^) ^Co-Cr-Pt (ziA>l/h 

8, 8(i, Cu ^) W (^>^f» x Cr 
DA) ftZX-mfcZtlX^Z. 
[0 0 3 5] *HPK-H @^4®3(Z)±*fc(iT^ 
^^^T^-5S^lSt^4{i> X" -Mn^ (tctc. 
LX" its Pt, Pd, Ir, Rh, Ru, Os<7)9*> 

tfmc&-?xmi$.zixx^z> 9 xmiicmzsmffii 

40 mBMtbXmS^iXX^i>F eMn^, NiMn^ 

^Eictiy^xm-micmixm, tt~?uv*yy 
ag^<, ^li^mmismm (Hex) 

[0036] mi {c,Tv-r<fce)tc, ^■j-m^ij;*;^ 

TM^^tiTO^S^fi5i4S4{i, @®Stt®3(7) 
T^^tiTfeUx BfiiaS^?6^4i:Urffl^e)n 
^X* -Mn^i^X* <mj$ik\*Q.t%X^ 4 4 
-5 7W«gfflrt-e^>y, »*U<ttX' -Mn^^)7C 

mx" <7Mmt&&t%x\ 4 6~5 5<D«gfflrt-e* 

50 £. 
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&<r)7tmX" Wiffl^tfc^at%'e4 4~5 70lEHrt-e 
4 00 (Oe) £IUbZ«gWt35ffiBI|tftl»«C 

J&fcbtfa t%"£4 6—5 50)$mftT-ibZ>t, 6 00 

(o e ) &jL(D&®m\mR*mz> z t 

•So 

[0038] &tz, 7')-m&mi&vb±mizM&te 

*iTV^S88Kttl4ttx 6at»ttl3<Z)±K:^ias*l 10 
Tfcy* Md£&J&ttg4tLTffllr^*l-i>X* -Mn 
££<7>7G3£X" OMimtlta. t%X\ 4 7 — 5 7(7)^ffl 

ittt at%T*, 50 — 56 O^Hft-e&S. 

[0039] y^i&HM 4 tf&&mM 3 0>±£ffM2 
tl&WtSi, X" -Mn^WSiX" (7)M^ifc<7)IMtfc 
^at%t*> 4 7 — 5 7 0)WSftX&Z>t. 4 00 (0 
e :iMf>yK) ZJJz(tf8mi5\mnmz>Zttf 

fimx&&. &tx" -Mn^oTrnx" oymmx 

a t%^ 5 0— 5 60)%m?rZ&&t, 6 00 (O 20 

e) KLt0^mi5\mnm^ztmmx^h o 
[0040] 3(7)MiEfflF t ?T-$.n«, mmnzm 
z®im®m 3 wjs^ ^Bc^^Ktts 4 oM^-mit 

&mim mm&wmctz> z t #m s£o t#$ui 

[0041] fmmmm&tfmt&zt, mmzm 
ut%k mdmvmm4<mmm\ ^mm+fr 30 

[0042] &;)3fflgBK!ftJttt£Jf 4 #P tMn^T^ 
««n^ !8M&£m&Mfi/^^4<7)f& 
i^^&a, c<7)Jtc/a(& 0. 9 3—0. 9 9<Z)OT 

[0043] *58We«U HI 1 Kjj*rH®KttJi 3 iiR 

&ss^4t<7)#®$i£ti, ia^«jBfc*o-cfey, 

i&iMiiitt. LloSOJSjfcjE&flH 1 CGfiF, M'Jtef- 40 

[0044] cct*> hiomommim^tit, m 

(X' = Pt, Pd, I r, Rh, Ru, 0sCD9*>(^ 

[0045] &tc*mx~& mj&mm 3 t%mm. 
m4t<mMm*ifim%^x^&z£fiK m^mm3 
tmsmm4tciwwmt>\ m&wmz&w? 

tXATCiftfcUVi 50 



[0 0 4 6] £fc*£Brettx X-Mn^ (fc£UX 
(i> Pt, Pd, I r, Rh, Ru, Os^*>^ftl 
^lS*fctt2aOJb<7)7C^-e$)S) 837G*fcO 
T^X' fcfe&irf6;ifctc:<J:*K fi««ttS4<7)ft^ 

[0 0 4 7] X-Mn£&*C7G*X' $rSn^.fcX-Mn 
-X' 5^XfcMnfcT?fcj»£ft*^.Tte^(0 

Ttmx' {zw&ztitzw&smwfox&z. 33 

[0048] tz^x^mnx^ttrnx-Mn-x' -a- 

x, Hutax-Mn-x' G&mpmimxfsmz *u 
^^tifcx-Mn-x' R+07anx' 

**Htt» T^XfcMniiT^^^-S^I&^C^^ 

jftwh-aw, 7c^x' {cg&2ft&. £<7)<fce>c, HfftB 

7tHX' X-Mn£&<7)te^C^Al[-e&£^ttS 
«H«4(0f&?j£»fck txMX' &«JnU*n»£icifc 
[0 0 4 9] tzMX' tbxm*te% 

mzmiirz>z£i)^m-e&z>t)\ &jm<miv\uv 
y*o mm mzmm-r&t. ziHoimntoxm 
nmzivm&LxL£\,\ mj&js&msmBLm 

X%<%Z>t^7Lfi>ft&£L<%\<\ *3H8tci3tt*A 
im^mx' it. Ne, Ar, Kr, Xe, Be, 
B, C, N, Mg, Al, Si, P, Ti, V, Cr, 
Fe. Co, Ni, Cu, Zn, Ga, Ge, Zr, N 
b, Mo, Ag, Cd, I r, Sn, Hf, Ta, W, 
Re, Au, Pb, Rtf$r±mjim (Sc, Yt^y* 

(La, Ce, Pr, Nd, Pm, Sm, Eu, 
Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu) ) 

[0050] ±i2tc^ u tzm* K^rnx' w-rtiz®. 
ffliti xAvdHc&ix, mmm±(rM=Fm. 
z*z<x%z>t)\ &icmm.xm®tz>7imx' z& 
mtzmste, m&tmx' (namttf*** 

[0051] <&ic*%fflx^ &KMxmmu wm. 

Moy^nToxM (Ne, Ar, Kr, XeW^H 

*fctt2spjifc) *7mx' tbxmt&zttfttz 
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X& U x tfXE^X' ^6W)x*JWr- fciliEJCS! 
[0 0 5 2] t^^«7SBS:ffifflLfc 

-5. 

[0 0 5 3] &£>\ S3SKtt«4 tUTfieffl^tlSX- 
Mn-X' £-£<Z)7cltX' *W.«#;U&0>79S"efc£ 

ffl/^X-Mnfc&oTLfcd *£Rg9£ 
C^aatif) K^*a£)Bl£»3£:£ttB&Jl4J:0> 

[0054] 7 U HKttB 1 «fc U bTMKMf&Z 

fflUfcflSX-Mn-X' £-&<7)X + X' OMffiklta 
t%-£4 4— 5 7tf)*Sffl|*n?&y, ff^KttX-Mn 
-X' £&<DX + X' (7)|§/&tfcJiat%T% 4 6-5 5 

[0055] 7V-mmi&v*>±W£.jm.2 30 

3h,TVv5g38«l4«40i&^ HfiiaS^fia4l4i:bT 
ffltrMb*l£X-Mn-X' £&<7)X+X' W^jUttta 

t%-e, 4 7—5 lommx&y. &&l<i*x-m 

n-X' -a-^WX + X' <7)IB^tfc(iat%T\ 50-5 

[0056] jjata*WHrt-e**ifct» Aj^ngtric^tt 

[0 0 5 7] £tz%3m&m 4 #X -M n - X' ££T- 

0. 2~ioo(HBi*rc*y, «fcyfiF*uvvffl*WHtt 

at%T% 0. 5— 50)$MfHX&&o 

[0058] t^x' oMfmz, ±M&mftxm&t 

Lfrbimmzmtztiz&vfc 
&mm4tmjmmzt<7)mxm.*&m& 50 



Z-tiMmx&b. 

[0 0 5 9] £tzKmXtMnt<mm,oym&X:M 
nfct. 4 : 6-6 : 4 <Z)$gH|*1T-&£ 3 ttftft£L\,\ 

[0 0 6 0] &&Z0)ra7frZ\£yj\fr'J§SM&& 

x&. m-ffimmste. smmfi&mmz&v, h^y 

[0061] *mi8^7y-ei4«u 

mi(m\um^xi5^hYi5^\\cmiL, zotz 
immmm 2 1 7 y 1 1 as* 

eSS^iSfSL^i 5 d i: £ J: y , mSUfiMX^Mb 
[0 0 6 2] mi K^f X3.7;i/^tf>y^U7^1ByR 

?x&, &mn?<m&#mz$>®m\ mmmmm 
2t7v -mm ito)2 mmozmt, mmmmm 
2 mmmm 3tv>2mmo)?mo)ti4mffix$>z>tz 

sb, i/y?)M¥yjV\'7Wmmtt&*x*L%\,v& 
[0063] afcgft&ufc<fce>tCs *^r-tt, 

£M4£X" -Mn^i (fzfdbX" (±, Pt, Pd, 
Ir, Rh, Ru, OsWO^^nft^MVAkOyfcM 
X&$>) , #£U<ttPtMn^-C^j£r*BHC, 15 

fss&a&s 4 oa^* jstttcisffi-r & z t y , 

tfl8BK%G3teff4£, i©fiai«H4«4i:«U"CJgias 

tfx&, ft^x&vxztesm&imift&'mtis se 

tt, HuiaS^fiaf4l4S:7C^X (fcei/Xtt, Pt, P 

d, Ir, Rh, Ru, O s(7)0*>^irtlfr2WELk(D 
7imx&2>) tMnZMKL. mSTmtbXTimx' 

VttzLX' it. Ne, Ar, Kr, Xe, Be, B, 
C, N, Mg, Al, Si, P, Ti, V, Cr, F 

e, Co, Ni, Cu, Zn, Ga, Ge, Zr, N 
b, Mo, Ag, Cd, Ir, Sn, Hf, Ta, W, 
Re, Au, Pb, RV%r±m5im<D?*> lg£fcte2 

X' *«StoL«it^tit^ ^SSttM4(7)^^C 

3(7>s^isi4M4 h.mbx&f8.zti&ffi%smm 3 iiw 

[0 0 6 4] *fc^^tt^4 tg^St^ 3 t(7M& 

w*i*m%z&oicLxis<z.£t)\ &yffi®mz# 
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[0 0 6 5] £tzmm&&%&£imi:LTtS<Zt 

t>\ •t^xaym^m^mm^^m-^tmm.n 
tcm&Lx^&ztw&tL^. m^tm^mmm 
m^Kmmm 40)^^.3., cwttc/aii, o. 

9 3-0. 9 9(DffiMftX$>Z>z:ttf&tU^ 10 

KLt^TaMgkmmtfmmTiz^fcbtzms, mm 

^^a, ctf)itc/ateO. 9l8T-&-5) 0 

[0066] m 2 it, mi ic^tmmmmm'FMtf 

[0 0 6 7] ^2 Ofi, #R«N i F e£&&EXM 
/&£ft£THI^-;i/KST-&y, £<Z)Tg|$^-;i/KJf 2 

BP^-Y vrfMI 1 tf>_hJctt, m l tC^I-TOS^^^ 
^22^^nTfeU, ^^Klluia^ffi^^ 20 
^2 2c7)±Ui, ±gP^^^2 3X)^^^ m 
V~JM2 3 C7)±tC(i, N i F e T*0 

[0 0 6 8] M2T§19rV*/:/®2 1 StfJJIMr^ y ^ 
M2 3(i, S i Oa-^A 1 2 03 (7;i/§^-) HE 

TgP^Y v ZfM 2 1 *^±g|J^ y 2 3 * XO) 

? g i x& y , 3<t)^y */ :*r g i *vjn 

[0069] 30 

tmrnm *%mxit, wtti&pt-Mn-x' 

(X' =Ar) £-£Ti&&U tc^X' Pt-M 

n— x' £&0fcF%8.to)ffl&i l z-o^Tm*iz. mm 
ictiffl btcmmitTi)^ s i wssyh^/i a 

(5 0) /CogoFeio (3 0) /Pt-Mn-X' 
(300) /Ta (10 0) X$>&. Hi&mfoOM®. 

-as y , h d-at^s. 

[0070] Emmm<F>f$m*, yu\v$&m*nz* 

PttMnt(Vm&tf6 : 4, 1:1, Rtf4 : 6£& 
& 3g^<7)^-y^ h &ffl*U h fcfflu 40 

2tCj;o-C, Pt-Mn-X' (X' =Ar) 

*UT, Pt— Mn— X' (X' =Ar) # 
&m*lZ&tbZ>X' (X' =Ar) Mt, Pt-Mn- 
X' (X' =Ar) O&TimtOM&lC'D^Xmg.b 

[0 0 7 1] 0 3 tC^rf PttMntOfflmt 
<m&t>\ 6:4, 1:1, Rtf4 : 6 <7X vf *iaM?}|§ 
^US^Tfc, tg^X' (X' =Ar) 50 



ZtlZ&V, Pt-Mn-X' (X' =Ar) CD&i^ 

<%&z\t ithfr&o ntm-mmm llxr 

X *«b*l£N i F e C o F e £fc(iC o (7»& 
f-^ffc^ H3tC^1-J:-5JC, *<J3. 5~3. 6co^S 

ttzzo)mmxits yimx' (x' =Ar) a 

* 4 a t %%&£Xt L, **lOfc*& l 
£Artt;tfx5^?&£fcj&tC, **XBE$r±tfT%), M 

+£A r S:^#U{c<^c:t{cj;i)^<7)-efeSo 

[0 0 7 2] ftlC, ±M<7)^tC^fflLfcP t— Mn— 
X' (X' =Ar) G&mcttU &rFK3£g£t&im 

1* #ffi£ 3Vfflt:irtt, ^tC 2 4 0gWJBJSttlffi& 3B# 

SKSS^5X1 0" 6 To r raTiibfe. 
[0 0 7 3] H4tt, Pt-Mn-X' (X' =Ar) 

&£mv>7mx' (x' =Ar) mt. m&mmic£ 

[0 0 7 4] 04(C^-r«fceHC, nMX' (X' =A 
r) <%&t, £8M££&#tt*t*<fcoTO 

hZLEtftitfh. tSRX' (X' =Ar) 

PtMnlC&tattU^ tcSX' (X' =Ar) ^r^iD 

[0075] fcc*5Hirett, »J0tSRx' irffl^r, 

SSffl4i&Pt-Mn-X' (X' =Mo) 

S£U tc^X' (X' =Mo) Pt— Mn— X' 

(x' =mo) ismn&Timtnmmz-ouxm* 

t/Ta (5 0) /CogoFeio (3 0) /Pt— Mn 
-X' (3 0 0) /Ta (10 0) ^fciiffirt 

ommiwrn-tmbxis y , h d-at* 

[0 0 7 6] S^tt^W^tCtt, P tMn^-y 

t» sic7t^x' (x' =mo) w^^^tey-a-^-e-fc 

(X' =Mo) MfcgftSttT, MBt^X' (X' = 
Mo) iiPt-Mn-X' (X' =Mo) ^(7)^ 

[0 0 7 7] EStC^-TJ:^^, PthMnii(7)|iJ5£tt 
<7>H&#6 : 4, 1:1, 4 : 6 <M\?tiJWM&tZl3 
OT^t, ^{Cd5«?)^7C^X' (X' =Mo) omgLft 
X%<Ki>\ZE, Pt-Mn-X' (X' =Mo) OM 

Xm^otlZUi Fe^i, CoFe^ SfcttCo 
<7X«^^i, @5K:^-r«};e>^ ift^j 3. 5-3. SO) 

vmx&h. 
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[0 0 7 8] ±M?M%iX*&%LtzP t-Mn- 

• x' (x' =mo) £&ig{c*fu ajumt&im 

H^5xlO- 6 Tor raTtbt, 

[0 0 7 9] H6«U Pt-Mn-X' (X' =Mo) 
£&IKtf)7C3fcX' (X' =Mo) WSgi:, 

[0 0 8 0] H6tC^1-£9£, Pt<tMni;<7)*§£&fc 
Ofl^ 6:4, 1:1, 4 : 6 0>t 

IRtfWTogX' (X' =Mo) 1^3at% 

Wttfrho H^tcHX' (X' =Mo) JbWft 
1 0 a t %£LfcK:&<&fc, P t iiMn<h(7)M^<Z)t]-a- 

[0 0 8 1] tgHX' (X' =Mo) 0W£ 

&^mx*$>z>i>\ miimx' (x' = 20 

Mo) -f&b^ tc^X' (X' = 

Mo) S#0 at »Jfc x 3$M££fflSI|L#;*g 

[0 0 8 2] Pt -un(mmt(m^\ 6 : 4<m 

£«U 5c*X' (X' =Mo) fti a t%£TF-e 
fc*tf& 7C^X' (X' =Mo) *#0at%0!)i:*J; 

[0 0 8 3] Pt :Mn(3*fijaHtfJSJ£#, 1 : 

lCO^B-tt, TiMX' (X' =Mo) *X>\ »7at% 
£n r t?**U& 7SJSX' (X' =Mo)i^0at%© 30 

[0084] P t : MnO)Mffiti7}m£fi\ 

4 : S0M&\*. txMX' (X' =Mo) mi 0 
a t%MT-?&tll$s TiMX' (X'=Mo)*#0a 

[0 0 8 5] 5S*X' (X' =Mo) omt&fS 
**©TRf P t : MnCO^ttXT)!^^ 

6 : 4<7)^§£\ txMX' (X' =Mo) jftO. 5 
a t £&*§£JKIto<&fc;*g < &£<7)T% 

*£"e#3sprewu tc^x' (x' =mo) m\ o. 40 

[0 0 8 6] Oh<Z«aWS*^?)*JgBBm tc^X' 
<0*ijatt0>ff&U>$EH&a t%T0. 2X>^>10i:U 

[0087] 

&t^£X' -Mn^ Cfc/fLX' {*, Pt, Pd, 

I r, Rh, Ru, Os<7)o*>^irtlfr2mj±0)7m 50 



•C-&S) Ti&i£f£3£tCj:y, S&feZ)«fc3icNi-M 

[0 0 8 8] fc&Ui#3SPrt?tt* 7C^X' 
X' it, Ne, Ar, Kr, Xe, Be, B, C, N, 
Mg, Al, Si, P, Ti, V, Cr, Fe, Co, 
Ni, Cu, Zn, Ga, Ge, Zr, Nb, Mo, A 
g, Cd, I r, Sn, Hf, Ta, W, Re, Au, 
P b , BXfHt±ffi&&<D$ %lM£tc&2 MOhCDTim 
T-&&) X-Mn-&M (feELXttPt, Pd, 
I r, Rh, Ru, Os(7)0*)^-r^lS*fcti2S 
Oi:(7)7C^T*fe6) 4»tC» ^AS* &6i,Mig&MT-@ 

[0 0 8 9] £Lb7)<fce>{C, **&£ft£#tt»E#£f* 

[®®wtfsm4i^ 

[hi 1 ] *%ffl(Dmmm<D7 : 3.7)i/x vyjvi-jmt- 
mm^wffi&ZA b s mmfrt>%t=.ffiffim, 

[H2] *3^K:ms?«BI«^yK&82«««*:4:<Z) 

[123] E3®mM* Pt-Mn-X' (X' =Ar) 
XWmst=.W&\zmZ>vxmx' (X' =Ar) *£b« 

[04] £88£&®fc Pt-Mn-X' (X' =Ar) 

x^m^tdm^izm^ymx (x' =Ar) 

[®5] ®MPt-Mn- X' (X' =Mo) 

■e»j*ufc«^icfett65aiix' (x' =mo) itts 
[me] wmmm* pt-Mn-x' ex' =mo) 

X&f&btcW&lcmZTimx' (X' =Mo) 

1 ^UHKttS 

2 ^NKttSmi 

3 mn&mm 

4 ^fiSttM 

5 A-hWT^I 
6 

7 «^ 

8 sm® 

20 T^-;i/Kl 
2 1 TmfrrrTM 
2 2 fi^J^Sl^^ 
2 3 Jjmf-vy^i 
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2 4 -±Sfc/-;i/KE 
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[04] 



Pt:Mn-l:l 



Pt:Mn-4:6 



Pi : Mn=6 : 4 



4 6 8 

K«f X'fl <at*>> 
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Pl: l*i-6: 4 




Pt:Mh-l:l 



01 234 56789WU12 



CaCo-FtN~Fe 




4 6 8 



(72) mm *m m. mmm ^ 



